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OR AM - POSITIVE RODS 

There are four medically important genera of gram positive 
rods : Bacillus, Clostridium .Corynebacterium, and Listeria. Bacillus 
and Clostridium form spores, whereas Corynebacterium and Listeria do 
not Members of the genus Bacillus are aerobic, whereas those of the 
genus Clostridium are anaerobic (table 17-1). 

SPORE - FORMING GRAM - POSITIVE RiOPS * 

BACILLUS * 



there are two medically important Bacillus speciej : Bacil to antocB^^, 
id Bacillus cereus . 



1. Bacillus Anthracis 
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Disease B anthracis causes anthrax, which is common m animals but 
rare in humans. >1®**** fr,**^^***- 

fJtaportant Properties B anthracis is a large gram - positive rod wit| 
square ends, frequent^ found in chains ( 4-8 pm *l-1.5pm) . Its . 
antiphagocytic capsule is composed of D- glutamate, ( this is unique - 
-capsules of other bacteria are polysaccharides ). It ts nonmqtile, . .. 

‘•whereas other members of. the genus are motile. 1 Spores me I ugUy^ 

resistant to heat, chemicals, and disinfectants, 
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transmission Spore of the organism persist in soil for years and 
decades. Humans are infected by spores on animal products such as 
hides, bristles, and wool or by contact with sick animals: The portals of 



entry are the skin, mucous membranes, and respiratory tract. 






_ Pathogenesis B anthracis invades the host and. produces anthrax, 
toxin, which has three components : protective antigen (PA), lethal 
factor (LF) , and edema factoij (EF). F.dema factor, an exotoxin, is an 
adenylate cyclase dependent on protective antigen for its binding and 
entry into the cell. Lethal factor in the presence of protective antigen is 

factor is a protease that cleaves the 



rapidly fatal for mice. Letha^ 
phosphokinase that activates 
( MAPK) signal transduction 



'die mitogen- activated protein kinase 
pathway. This pathway controls the 
growth of human cells, and clejavage of the phosphokinase inhibits cell 
growth. ! 



TABLE 17-1 GRAM - POSITIVE RODS OF MEDIC AT. 
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Genus 


Anaerobic 
• Growth* 


Spore 

Formation 


Exotoxins Important 
' In Pathogenesis *■"- 


Bacillus 
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* + 


Clostridium 


+ 
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Corynebacterium 
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| Listeria 
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Clinical Findings The typical lesion is a painless ulcer with a 

blaCk 6 ® ar ( CmSt ’ Scab) - Local ederna is strikin S- The lesion is 
called a " malignant pustule" Untreated cases progress to bactermia 

'T&JL- <AzkjL- TbUrk. 'not 
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and death. " woolsorter's disease" ( pulmonary anthrax) is a life - 
threatening pneumonia and hemorrhagic meningitis caused by 
inhalation of spores. Gastrointestinal anthrax can occur if 



contaminated meat is ingested. 
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Laboratory Diagnosis Smears show large, gram - positive rods in 
chains. Spores are usually not see^h) sm^of^^^s^^onigs^ 
form on blood agar aerobicallyfNo serologic tests are useful, except 

the ASCOLI - TEST for dead animals. In man we perform the 
ethanol shock , thermal) shock , Gamma - phage - sensitivity, 
hemolysis on blood - agar ( no hemolysis ), sensitivity to 

penicillin - G ( sensitive )and Inverted Fir: Tree in semisolid 







Treatment Penicillin G is the most effective treatment. No 
resistant strain have been isolated clinically. Ciprofloxacin,^ ancL 
| doxycycline are also used. / 

Prevention Soil contamination is prevented by sterilizing dead 
jjfr animal s and animal products from areas of endemic infection, 
i Protective clothing should be worn by persons at risk of exposure. 
Persons at high risk can be immunized with cell - free 




2. Bacillus Cereus 
Disease B cereus causes food poisoning. 

.Transmission Spores on grains such as rice survive steaming and 



1 /^rapi^frying. The spores germinate when rice is kept warm for many 
rgcoLj . 
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hours ( eg, reheated fried rice). The portal or entry is the 
gastrointestinal tract. t>e- ^toT<L<?L LeJoW 



g&Zjtho ye-tSo % wi 1,1 yvo£, L e 

pOTTYVtA_ f <UyC ^Cl\^ ToX/'/P Wll \ ^0& h& f wd.UCjtf . 
Pathogenesis B cereus produces two enterotoxins. The mode of action 

of one of the enterotoxins is the same as that o f cholera toxin; ie it ADP 

- ribosylates a G protein, which stimulates adenylate'cycfase and leads' ' 

to an increased concentration of cyclic AMP within the enterocyte. The 

mode of action of the other enterotoxin resembles that of 1 

staphyiococcai enterotoxin: ie , it is a superantigen. 
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Clinical Findings There are, two syndromes : (1) one has a short 
incubation period (4 hours) and consists primarily of nausea and 
vomiting , similar to staphylococcal food poisoning :' (2) the other has a 
long incubation period (18hours ) and features of watery , nonbloody 
diarrhea, resembling clostridial gastroenteritis. ‘ ’ " 

» i 

Laboratory Diagnosis This is not usually done. 

Treatment Only symptomatic treatment is given. 

Prevention No specific means of prevention. Rice should not be kept 
warm for long periods, ±; S~ / X ^oyl*rj& 4~t +<3fc 
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-cicala: ant, tracts, Grain stain. The cells have characteristic 

bndospores ^ellipsoidal shapcdland located 

is i * l, y ta spormtgiuift. The spores are .highly refracitli to 
light nncl resistarit to staining. * J 

Bacdluxtlturhigieiisis is distinguished from 5. derails or B. • 

™L!wu S \ it M atho § enic ^y for Lepidopteran insects (moths and 
caterpillars) and by. production of an intraocular parasporal 

cry stall h association witlj spore forrriatior. The bacteria and protein 

f, * T ym. for me LSSS 

contiol of ceitain garden fi.ndcrop pests. 
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Bacillus thurbigfomtWi Phase Photomicrograph 
of vegetative cells, Intracellular spores {light) awl 
pnraspor.nl crystals (dark). 

• ' 4 

Bacillus ccreus is & normal inhabitant of the soil, but it can be 
regularly Isolated from foods stich'as grains and spices, B,. 
.c^ew^uses-twO tyjjes of food-borne intpxicati'dns^iis Opposed to 
in ec ,ons). One type is characterized by nausea and.fomltirig and 
abdominal cramps and has an incubation period of D to 0 hours. It 
resembles Staphylococcus aureus food poisoning jil.its symptoms 
intubation period, This is the "short-incutiaiibhilirer^ic form 
of the disease. The second type is manifested 'primarily by 
abdominal ciarnps and diaiThea:\vith an m mi hntir-,n .sw.-i r 
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Anthrax: Images: Cutaneous Anthrax 
Cutaneous Anthrax-Vesicle Development 





Notice the edema and typical lesions 
Eschar formation 











p 




v £%?i\ 0 









■' i 









Ulcer and vesicle ring 
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Black eschar, redness remains 
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Left image: forearm lesion on Day 7—vesiculation and ulceration of initial 
macular or papular arjthrax skin lesion. 

Right image: eschar of the neck on Day 15, typical of the last day of lesion. 
From Binford CH, Connor DH, eds. pathology of tropical and extraordinary- 
Jiseases. Vol 1. Washington DC: AFIP:1976:119. AFIP negative 71-1290-2 • 
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Anthrax: Images: Inhalational Anthrax 
Inhalational Anthrax 



Mediastinal widening with inhalational anthrax ( JAMA 1999:281:1735-1745) 





